Co-delivery of TRAIL and siHSP70 using hierarchically modular assembly formulations achieves enhanced TRAIL-resistant cancer therapy.
The combined therapy of tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) and heat shock protein 70-targeting siRNA (siHSP70) has shown an improved anti-tumor effect on TRAIL-resistant tumor. However, vehicles to co-deliver these two biopharmaceuticals are challenging because of the distinct location of their targets on the cell surface and in the cytosol. Here we developed a hierarchically modular assembly formulation (TH-s-RSC) via the copper-free click reaction to co-encapsulate the positively-charged TRAIL and negatively-charged siHSP70 and release them in the extracellular space and cytoplasm. We demonstrate that TH-s-RSC can protect the packaged biopharmaceuticals through its hyaluronic acid shell in vivo, and sequentially release TRAIL in response to extracellular molecular including hyaluronidase (HAase) and matrix metalloproteinase 2 (MMP2), followed by the release of siHSP70 triggered by the reductive conditions in the cytoplasm. We showed that the complementary activity of TRAIL and siHSP70 exhibited superior synergistic anticancer efficacy in both A549 lung cancer xenograft models and 4T1 lung metastatic breast cancer models, compared to either treatment alone. Our strategy provides a promising platform for safe and effective co-delivery and dual-site targeting of biopharmaceuticals in cancer treatment that may be applicable in the future.